INTRODUCTION
============

Chronic diarrhea has numerous etiologies, and the most common causes are IBS, IBD, malabsorption syndrome, chronic infections, and idiopathic secretory diarrhea.[@B1] However, in some patients with chronic diarrhea, the diagnosis remains unclear even after a thorough evaluation including a detailed history, physical examination, routine laboratory tests, stool examination, radiography, endoscopy, and biopsy. Jakate and colleagues found that a subset of patients with chronic intractable diarrhea had increased mast cell infiltration into the gut mucosa. The researchers termed that distinctive morphologic disorder mastocytic enterocolitis.[@B2] We recently encountered a patient with chronic diarrhea who was diagnosed histologically with gastrointestinal mastocytosis and was successfully treated with antihistamines. We present this case with a review of the relevant literature.

CASE REPORT
===========

A 70-year-old man visited our hospital complaining of chronic diarrhea for 3 months. He had increased bowel movements with excessive bowel sounds approximately half an hour after a meal, his stools were almost watery, and the frequency of his bowel movements was approximately 2−4 times per day. The diarrhea was not accompanied by abdominal pain before or after a bowel movement. The patient had lost 30 kg of weight (from 100 kg to 70 kg) in the 3 months since the diarrhea had begun. Before visiting our hospital, he had been admitted to two other hospitals, where he underwent esophagogastroduodenoscopy, colonoscopy, and an abdominopelvic CT scan, but none of the studies revealed the cause of his chronic diarrhea.

He was taking antihypertensives (amlodipine 5 mg/day, olmesartan 20 mg/day, and atenolol 50 mg/day) and an oral hypoglycemic drug (glimepiride 2 mg/day.) Twelve years previously, he had suffered from jaundice with intrahepatic stones and undergone removal of the stones via percutaneous transhepatic cholangioscopy three times. He had also undergone open cholecystectomy for empyema of the gallbladder 8 years previously. He had a 40-pack-year history of smoking but had stopped smoking 12 years previously.

He looked ill. His body height was 172 cm, and his weight was 71 kg (BMI 24 kg/m^2^). At the time of admission, his blood pressure, pulse rate, respiratory rate, and body temperature were 151/110 mmHg, 109 beats/min, 16 breaths/min, and 36.5℃, respectively. A peripheral blood test showed leukocyte, hemoglobin, and platelet levels of 8,500/mm^3^ (granulocytes, 63%; lymphocytes, 25%; and monocytes, 11%), 17.9 g/dL, and 123,000/mm^3^, respectively. A blood chemistry test revealed that levels of BUN/Cr, albumin, AST/ALT, ALP, amylase/lipase, and CRP were 12/0.99 mg/dL, 2.9 g/dL, 14/10 IU/L, 77 IU/L, 58/27 U/L, and 0.25 mg/dL, respectively. Electrolyte levels were within the normal ranges (sodium 135 mEq/L and potassium 4.1 mEq/L). Glycated hemoglobin level was 5.5%. A qualitative test of urine 5-hydroxyindoleacetic acid showed a negative result. The patient was in a euthyroid state (thyroid-stimulating hormone 3.6 µU/mL and free T4 1.1 ng/dL). The fecal occult blood test (immune latex agglutination method) result was negative. A routine stool examination showed no helminth ova, protozoa cysts, or trophozoites, and a stool Gram stain showed no leukocytes. There was no growth of *Shigella*, *Salmonella*, or *Yersinia* species on the stool culture. A *Clostridium difficile* toxin assay and culture showed a negative result.

Esophagogastroduodenoscopy did not detect any abnormal findings in the esophagus; however, multiple erosions and whitish scar changes were observed in the gastric body and antrum. Mucosal nodularity was observed in the second portion of the duodenum. Colonoscopy did not detect any abnormalities except one small polyp in the cecum and one in the rectum. Biopsy specimens were randomly obtained at each segment of the entire colon and the terminal ileum. A small bowel series showed no abnormal findings.

Histological examination of the stomach revealed a moderate mixed lymphoplasmacytic infiltration in the lamina propria. Duodenal biopsy showed chronic severe duodenitis with mucin depletion and flattening of the villi. Mild lymphocytic infiltrations were observed in the ileal and colonic biopsies of each segment of the entire colon.

The patient was treated empirically with antiparasitic drugs (400 mg of albendazole once and 1.8 g of praziquantel 3 times per day for 2 days) and antidiarrheal drugs (loperamide, which was initially started with a dose of 3 mg/day and later escalated to 9 mg/day; 1 g of a compound of bismuth, tannalbin, and kaolin 3 times per day; and 10 mg of codeine 3 times per day); however, the diarrhea continued. The patient received octreotide (0.05 mg subcutaneously 3 times per day), which was unable to relieve his symptom.

Because the cause of the diarrhea was still unclear after thorough evaluation, a second esophagogastroduodenoscopy was conducted. This time the endoscopy was advanced farther beyond the second portion of the duodenum, with the purpose of examining the proximal small bowel as far as possible. Mucosal changes indicative of metaplasia were detected from the second portion of the duodenum to the proximal jejunum. However, the most distal small bowel that could be observed during the endoscopy appeared normal. Biopsy specimens were randomly obtained from the duodenal bulb to the proximal jejunum ([Fig. 1](#F1){ref-type="fig"}). Duodenal biopsy revealed blunting of the intestinal villi, detachment of surface epithelial cells, depletion of goblet cells, and moderate lymphoplasmacytic and mild eosinophilic infiltration in the lamina propria and crypts. Increased mast cell infiltrations into the lamina propria with more than 50 mast cells per high power field were observed by toluidine blue staining and CD117 (KIT) immunohistochemical staining ([Fig. 2](#F2){ref-type="fig"}). Jejunal biopsies demonstrated similar histological features.

Treatment with hydroxyzine (10 mg per day), famotidine (20 mg per day), and ranitidine (300 mg per day) was started soon after confirmation of gastrointestinal mastocytosis. The patient returned to the outpatient clinic 2 weeks later, and his symptoms of chronic diarrhea were substantially improved. He took both H1 and H2 antagonists for a further 2 weeks, and his treatment was discontinued thereafter. There was no relapse of diarrhea up to his last visit to our hospital, which was 11 months after discontinuation of the medication.

DISCUSSION
==========

Mast cells play an important role in immunoregulation---particularly at the mucosal border between the body and the environment.[@B3] Mast cells are preferentially located adjacent to nerve fibers in the gastrointestinal lamina propria.[@B3][@B4] Mast cells can be activated not only by the traditionally well-known IgE-mediated type I hypersensitivity reaction but also by stress, nerve damage, infection, and a variety of inflammatory events.[@B5] Reactions secondary to degranulation of various inflammatory mediators from activated mast cells can alter intestinal motility, visceral sensitivity, and mucosal and epithelial gut barrier function and can result in hypersecretion and power propulsion, causing diarrhea and abdominal pain.[@B4][@B6] Accordingly, mast cells have attracted increasing attention as factors that play an important role in the pathogenesis of diarrhea-predominant IBS. Excess mast cells can be evaluated via immunohistochemical analysis for CD117, mast cell tryptase, or Giemsa stain.[@B3] Several studies have shown that increased numbers of mast cells are present in the jejunum, terminal ileum, cecum, and colon of patients with IBS.[@B7]

Jakate and colleagues assessed the concentration of mast cells in randomly obtained colonic or duodenal biopsy specimens from 47 patients with chronic intractable diarrhea by using immunohistochemical staining for mast cell tryptase.[@B2] The biopsy specimens in that study from patients with chronic intractable diarrhea were found to have a higher concentration of mast cells (mean±SD, 25.7±4.5 cells per high power field) compared with biopsy specimens from 50 control patients without diarrhea (13.3±2.5) and 63 patients with other specific diseases causing diarrhea (12.3±2.3). Seventy percent (33/47) of patients with chronic intractable diarrhea in that cohort had more than 20 mast cells per high power field in their intestinal mucosae, which represented 2 standard deviations beyond the control. Interestingly, there was cessation or significant reduction of diarrhea in 22 (67%) of 33 study patients in the Jakate study when those patients received H1 and H2 receptor antagonists with or without a mast cell mediator release inhibitor. To describe the subset of patients with those distinctive histopathologic findings and favorable response to treatment with histamine antagonists, Jakate and coworkers suggested the new term mastocytic enterocolitis.

Two case reports followed the study by Jakate and coworkers. One involved a 32-year-old woman with grossly bloody, loose stools; abdominal pain; and a borderline increased number of mast cells (20 cells per high power field) in the colon.[@B8] Her symptoms were improved after 5 months of treatment with oral cromolyn, a mast cell stabilizer. The other involved a 49-year-old male with rheumatoid arthritis who was taking methotrexate, developed chronic diarrhea and abdominal pain, and was found to have high amounts of mucosal mast cells (up to 30 cells per high power field) in the gastric antrum and duodenum.[@B9] The patient was treated with H1 and H2 receptor antagonists. His symptoms were improved 2 weeks after beginning the treatment, and he had no symptoms of chronic diarrhea after 26 weeks.

Taking together the study by Jakate and colleagues, the two case reports, and our current case, we contend that it may take a few weeks for patients with mastocytic enterocolitis to show improvements in their symptoms after taking antihistamines. However, the appropriate treatment duration of antihistamines is not clear. Only one case showed a long-term effect of antihistamines in mastocytic enterocolitis, but biopsy specimens showed persistent mast cell infiltration even after symptoms had completely resolved.[@B9]

Mast cell stabilizers inhibit the degranulation of inflammatory mediators, and antihistamines block the effect of histamines secreted from mast cells. Because those medications do not directly decrease mast cell infiltration but only suppress mast cell activity and the effects of its mediators, the persistence of mast cell infiltration after receiving those medications does not seem odd. Compared with the previous case report, our current case showed a considerable follow-up period free of recurrent diarrhea---especially after discontinuation of the medication. The prolonged remission period might be a clinical feature suggestive of histopathologic resolution, but we cannot determine whether a histological change occurred, because a follow-up endoscopy and biopsy were not conducted in our patient. Further studies are required to establish the natural course of illness for mastocytic enterocolitis, including histopathologic changes. More information on the epidemiological and clinical features will help identify possible causes for mast cell infiltration in a subset of patients with chronic intractable diarrhea and introduce the potential of treatment to reverse the histopathologic changes rather than merely control the symptoms.

Although we failed to rule out a diagnosis of systemic mastocytosis in our current case, this diagnosis should be excluded in patients with increased mast cell infiltrates in the gastrointestinal tract. Additionally, the presence of mast cell aggregates in the bone marrow or extracutaneous organs is the major diagnostic criterion for systemic mastocytosis. Minor diagnostic criteria for systemic mastocytosis include coexpression of CD25 by neoplastic mast cells, 25% of mast cells having spindle-shaped or atypical morphology, the presence of an activating point mutation in codon 816 of *KIT*, and serum total tryptase \>20 ng/mL. A diagnosis of systemic mastocytosis is made on the basis of 1 major and 1 minor or ≥3 minor criteria.[@B10] In a study by Doyle and colleagues of the clinicopathologic features of 24 patients with systemic mastocytosis involving the gastrointestinal tract, 7 patients (30%) had no skin involvement at the age of diagnosis.[@B11] Three patients in that study had diarrhea and were diagnosed with systemic mastocytosis initially based on gastrointestinal biopsies; bone marrow biopsies later revealed bone marrow involvement. In the two previous case reports of mastocytic enterocolitis, the patients underwent thorough evaluation, including bone marrow biopsies, to exclude systemic mastocytosis.[@B8][@B9]

Doyle and coworkers not only previously studied patients who had systemic mastocytosis with gastrointestinal tract involvement but also evaluated mucosal mast cell density in patients with IBS and asymptomatic patients (100 patients in each group).[@B11] The concentration of mast cells for asymptomatic patients and patients with IBS was highly variable (11−55 cells per high power field versus 13−59 cells per high power field, respectively). Although patients with diarrhea-predominant IBS have mildly increased numbers of mast cells, the overlap is too great for the difference to be clinically useful. These findings argue against the concept of mastocytic enterocolitis. The authors suggested the possibility that some patients in the study by Jakate et al. may have had inappropriately increased mast cell activity, not an abnormal proliferation of mast cells. Interestingly, the mast cell densities in the patients with diarrhea-predominant IBS in both studies are comparable, but asymptomatic patients from the study by Doyle et al. had much higher mast cell concentration than did the cases in the study by Jakate et al. Further studies that comprise larger numbers of asymptomatic patients will help determine variation in mast cell count in normal adults.

Again, mastocytic enterocolitis is not yet a clearly established disease entity. However, because of the potential benefit from treatment with antihistamines, such a diagnosis should be considered in patients with unexplained chronic diarrhea. Regardless of whether the mastocytic enterocolitis is a true entity separate from diarrhea-predominant IBS or not, it seems reasonable that all patients with chronic diarrhea whose endoscopic findings and histopathologic findings via standard H&E are normal should undergo evaluation of gastrointestinal mucosal mast cells.
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![Endoscopic findings of the jejunum in the study patient. Mucosal changes indicative of metaplasia and mucosal nodularity were observed.](ir-14-280-g001){#F1}

![Representative histological and CD117 (KIT) immunohistochemical images of the study patient. (A) Duodenal biopsy revealed blunting of the intestinal villi, detachment of surface epithelial cells, depletion of goblet cells, and moderate lymphoplasmacytic and mild eosinophilic infiltration into the lamina propria and crypts (H&E, ×400). (B) Increased mast cell infiltrations into the lamina propria; \>50 mast cell infiltrations per high power field were observed (toluidine blue staining and CD117 \[KIT\] immunohistochemical staining, ×400).](ir-14-280-g002){#F2}
